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(57)Abstract 

PURPOSE: To obtain the above copolymer which can give a cured _ . . . 

product excellent in water and impact resistances, by bonding a " x •" ^ - 

specified group with a liquid ethylene/D-olefin copolymer. 

CONSTITUTION: A graft copolymer obtained by graft-polymerizing " B ~ J. ~ 6 ~ cu z ~ 

a liquid ethylene/D-olefin copolymer with an unsaturated alcohol, an 

unsaturated oxirane compound, an unsaturated carboxylic acid or its ~ ~i 

0 



derivative in the presence of a peroxide is reacted with (meth) 
acrylic acid, allylamide or the like at 20W1 50° C for 20minW5hr to 
obtain a liquid modified copolymer (A) having a molar ratio of the ? 
ethylene component units to the D-olefin component units of *~* ~\ " Cs s? -^ -CW 2 - fifr— Ctr 2 " V 

20:80W80:20, 2W80pts.wt, per lOOpts.wt. copolymer, groups of '» oh. 

formula I [wherein R1 is H or CH3, X is a group of formula IIWVII, R ]• 
is -(CH2)n- and n is 2W20] in the side chains and an intrinsic " w f : ~ C \ 

viscosity of 0.01W0.5dl/g (in decalin at 135° C). lOOpts.wt. 

component A is mixed with 0.1W10pts.wL photopolymerization h: € ~ f 

initiator (B) (e.g., benzophenone). 
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English Translation of JP 01-123812 A 
* NOTICES * 

1. This document has been translated by computer using translation software, PAT-Transer 
V7 produced by Cross Language Inc. So the translation may not reflect the original 
precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



2. Claims 

1) An ethylene ingredient unit and number of carbon atom comprise 3-20 a - olefin, 
it is liquid degeneration copolymer having radical presented in formula - X - CR1 = CH2 
by side-chain and, 

(a) In the expression, R1 is H or CH3, X 
Or 

It attends, and there is, 

(R is - (CH2) - n, and, here, n is 2-20.) 

(b) There being mole ratio with an ethylene ingredient unit and a a - olefin ingredient 
unit in the range of from 20:80 to 80:20, 

(c) Content of the - X - CR1 = CH2 basis in the copolymer being 2-80 part by weight per 
100 polymer part by weight, 

(d) Limiting viscosity [77] measured in 135 degrees Celsius decal in of the polymer is I i quid 
property modification copolymer including a thing in a range of 0.01-0. 5dl/g. 

2) A ( I ) ethylene ingredient uni t and number of carbon atom comprise 3-20 a -olefin, 
it is liquid degeneration copolymer having radical presented in formula - X - CR1 = CH2 
by side-chain and, 

(a) In the expression, R1 is H or CH3, X 
Or 

It attends, and there is, 

(R is - (CH2) - n, and, here, n is 2-20.) 

(b) There being mole ratio wi th an ethylene ingredient uni t and a a - olefin ingredient 
unit in the range of from 20:80 to 80:20, 

(c) Content of the - X - CR1 = CH2 basis in the copolymer being 2-80 part by weight per 
100 polymer part by weight, 

(d) The copolymer that limiting viscosity [7?] measured in 135 degrees Celsius decalin 
of the polymer denatures liquid in a range of 0. 01-0. 5dl/g, 

( II) Photoini tiator, 

The liquid property modification copolymer composition which is a -5 d <t £ 

characteristic and ultraviolet cure possibility to do. 

3. detailed description of the invention 
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Field of the invention 

The present invention is related to liquid degeneration copolymer composition including 
new I i quid property modification copolymer and this I i quid property modi fi cat ion copolymer. 
Even more particularly, the liquid degeneration copolymer composition which can stiffen 
by ultraviolet irradiation including coating composi t ions, bonding adhesive, the liquid 
degeneration. copolymer which can show superior abi I ity for use with cei I ing materials and 
this liquid degeneration copolymer is related to in detail. 
In fields such as a background of the invention of invention and the problems 

before, coat ing composi t ions, bonding adhesive, cei I ing materials, a thing of sol vent was 
mainlyused, but in late years, from the viewpoint of labor hygiene, ai r pol lution, malodor, 
requirement of society for fires or energy saving, development of coating comprising no 
solvent o I igomer of photocoagulation pattern ultraviolet cure type in particular, adhesive 
or seal ing mater i als is expected. 

Coating compositions of such an -ultraviolet cure type, bonding adhesive or ultraviolet 
cure pattern aery I system ol igomer various for cei I ing materials is conventional and known 
in the art. However, as for the hardening thing of we 1 1 -known ultraviolet cure type aery I 
system oligomer, the most are firm conventionally, and there are problems to be fragile, 
there are the problems that, besides, it is inferior to water resistance in. Thus, rubber 
elasticity is provided, or be superior to chip resistance, and development of stiffening 
liquid degeneration copolymer is strong, and is requested by exposure of the ultra-violet 
ray which, besides, can give hardening thing having water resistance. 
A purpose of the invention 

The present invention is going to solve problems with prior art such as the above, and 
rubber elasticity is provided, or be superior to chip resistance and is for the purpose 
of providing the liquid degeneration copolymer 'composi t ion which is ultraviolet cure 
possibi I ity including the I i quid degeneration copolymer which, besides, can give hardening 
thing having water resistance and this liquid degeneration copolymer. 
An abstract of invention 

Liquid property modification copolymer concerning the present invention is constructed 
as from an ethylene ingredient unit and a - olefin constituent unit of number of carbon 
atom 3-20, it is liquid degeneration copolymer having radical presented in formula - X - 
CR1 = CH2 by side-chain and, 

(a) In the expression, R1 is H or CH3, X 
Or 

It attends, and there is, 

(R is— (CH2) - n, and, here, n is 2-20.) 

(b) There being mole rat io wi th an ethylene ingredient uni t and a a - olefin ingredient 
unit in the range of from 20:80 to 80:20, 

(c) Content of the - X - CR1 = CH2 basis in the copolymer being 2-80 part by weight per 
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100 polymer part by weight, 

(d) Limiting viscosity [77] measured in 135 degrees Celsius decalin of the polymer regards 
as a thing in a range of 0. 01-0. 5dl/g, a £ characteristic. 

In addition, liquid property modification copolymer composition concerning the present 
invention is characterized by i t being from I iquid degeneration copolymer such as the above 
and photo initiator- 

The I i quid degeneration copolymer which is ultraviolet cure possibi I i ty including I iquid 
property modification copolymer concerning the present invention less than concrete 
explanation of invention and this liquid degeneration copolymer is explained concretely. 

As for the liquid property modification copolymer of the present invention, an ethylene 
ingredient unit and number of carbon atom do copolymer constructed as from 3-20 a - olefin 
constituent unit with a basis frame, it is the copolymer that bond succeeded in getting 
radical presented in formula - X - CR1 = CH2 by this basis frame. 

Here, R1 is H or CH3, X 

Or 

It attends, and there is. In addition, in above formulas, Ris-(CH2)-n, and n is 2-20. 

The number of carbon atom which is component of liquid property modification copolymer 
concerning the present invention can lead 3-20 a - olefin constituent unit from a - 
olefin such as propylene, one - butene, one - hexene, four - carbinyl -1 - pentene, three 

- carbinyl -1 - pentene, one - octene, one - decene, one - dodecen, one - tetradecene, one 

- hexadecene, one - octadecene, one - eicosen. 

Preferably, even more particularly, preferably there are an ethylene ingredient unit in 
such a I iquid property modi fi cat ion copolymer and mole rat io wi th a - olefin ingredient 
unit in the range of from 40:60 to 60:40 for from 30:70 to 70:30 for from 20:80 to 80:20. 
In addition, 2-80 part by weight is desirable for content of the - X - CR1 = CH2 basis of 
I iquid property modification copolymer concerning the present invention per 100 copolymer 
part by weight, and, even more particularly, preferably 3-75 part by weight is 5-60 part 
by weight. Content of the expression - X - CR1 = CH2 basis such as the above is unfavorable 
so that hardening by ultra-violet ray becomes difficult per 100 copolymer part by weight 
if more few than two part by weight. 

As for the limiting viscosity [77] measured in 135 degrees Celsius decalin of liquid 
property modification copolymer concerning the present invention, it is preferable 
0. 01-0. 5dl/g, and particularly preferably 0.02-0. 4dl/g are 0. 04-0. 35dl/g. 

Liquid property modification copolymer concerning the present invention can be prepared 
by associating radical presented in above-mentioned formula - X - CR1 = CH2 by liquid 
ethylene /a - olefin copolymer. 

The liquid ethylene /a - olefin copolymer which seems to be the above becoming a base 
of I iquid property modi fi cat ion copolymer concerning the present invention can be produced 
by selecting polymerization condition in accordance wi th the method that a this appl ication 
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person suggested to Japanese Patent Laid-Open No. 57-123205 bulletin appropriately. 

Two phases of next reaction can be used as such liquid ethylene /a - olefin copolymer 
for a method to associate radical presented in above-mentioned expression - X - CR1 = CH2. 

At first, as the first grade reaction, graf t-copolymeri zat ion does unsaturated alcohol, 
unsaturation oxirane compound, unsaturated carboxylic acid or the derivative in the 
presence of peroxide in the liquid ethylene /a - olefin copolymer. 

Subsequently provided graft copolymer can prepare liquid degeneration copolymer of the 
present invention by performing the second grade reaction reacting a compound presented 
in expression Y-CR1 = CH2. 

When reaction such as the above is performed , for the unsaturated alcohol which can be 
used, molecular end of number of carbon atom 3-20 such as a 1 1 y I alcohol, £ - metha 1 1 y I 
alcohol, cinnamyl alcohol, O >fv \/— Jl^YJUz} — )l can exemplify unsaturated alcohol 
having double bond to be concrete. 

For unsaturation oxirane compound, glycidyl acrylate, glycidyl methacry late, a 1 1 y I 
glycidyl ether can be exemplified to be concrete. 

For unsaturated carboxyl ic acid, acrylic acid, methacryl ic aci d, maleicacid, fumaricacid, 
itaconic acid, ci traconic acid, tetrahydro phthal ic acid, 5, 6- bicyclo (2,2,1) hept -2 - 
x> - dicarboxyl ic acid can be exempl if ied to be concrete , for unsaturation carboxyl ic 
acid derivative, hydroxy acrylate such as maleic anhydride, itaconic acid anhydride, 
anhydrous citraconic acid, tetrahydro phthal ic anhydride, acid anhydride such as 5,6- 
bicyclo (2,2,1) hept -2 - x> - dicarboxyl ic acid anhydride and two - hydroxy acrylate, 
two - hydroxy methacrylate can be exemplified for concreteness. 

For a compound presented in expression Y-CR1 = CH2, acrylic acid, methacryl ic acid, 
acryloyl chloride, methacryloyl chloride, ant Luc Lloyd, 0 -metallyl chloride, ally! 
alcohol, /? - methacryl ethyl alcohol, a 1 1 y I ami ne can be exemplified to be concrete. 

The method that a this application person suggested to Japanese Patent Laid-Open No. 
61-126120 bulletin can be used on performing the first grade reaction. The second grade 
reaction can be performed in an existence bottom of absence of solvent or suitable solvent, 
20-150 degrees Celsius are usually preferable, and there is reaction temperature in the 
range of 30-120 degrees Celsius, preferably time to need in reaction is usually from 30 
minutes to 3 hours for from 20 minutes to 5 hours. For the solvent which can be applied 
to the reaction, ether such as hexane, heptane, octane, paraffin series saturation 
hydrocarbon compound such as decane, benzene, toluene, aromat i c system hydrocarbon compound 
such as xylene, cyclohexane, naphthenic hydrocarbon compound such as methylcyc lohexane or 
acetone, butanone, ketones such as methyl isobutyl ketone, ethyl ether, butyl ether, 
tetrahydrofuran, dioxane can be exemplified to be concrete. Or these solvent can be used 
as mixed solvent more than two kinds alone. 

When I i quid property modification copolymer compos i t ion concerning the present invention 
is explained next, hardening is possible because this liquid degeneration copolymer 
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compos i t ion i rradiates ultra-violet ray from the I i quid degeneration copolymer which seems 
to be the above and normal photoini tiator. 0. 1-10 normal part by weight is desirable, and 
a mixture ratio of photoini tiator is 0.3-7 part by weight per 100 liquid property 
modification copolymer part by weight. 
For photoini tiator 2, 2- dimethoxy -2 - pheny lacetophenone, one - hydroxycyclohexy I phenyl 
ketone, two [4- {methyl thi o) ]-2 — carbinyl - phenyl morpholino -1 - propanone, two - 
hydroxy -2 - carbinyl -1 - phenyl - propane -1 - on, one - (four - isopropylpheny I) -2 - 
hydroxy -2 - methylpropane -1 - on, 2, 4- diethyl thioxanthone, two - chloro thioxanthone, 
2, 4- dimethyl thioxanthone, 3, 3- dimethyl -4 - methoxy - benzophenone and benzophenone can 
be exemplified to be concrete, independent, or it is mixed more than two kinds, and these 
can be used. In addition, photocoagulation accelerator such as the third grade aromatic 
amine can be used together by a wish. 

When I iquid property modification copolymer composi tion concerning the present invention 
irradiates UV light, it is with gum elastic body, abi lity superior for use with field such 
as coating, adhesive, sealing materials is shown. 

Liquid degeneration copolymer composition including liquid property modification 
copolymer concerning the present invention and liquid property modi ficat ion copolymer is 
explained by an example concretely, but the present invention is not limited to these 
example. 
Example 1 

<The first grade react ion> 

Content of ethylene constituent is 50 mol X, and number average molecular weight is 1560, 
and molecular weight distribution (Mw/Mn) is 1.9, and I imi t ing viscosi ty [rj] measured in 
135 degrees Celsius decalin is 0. 06dl/g, and kinematic viscosity in 100 degrees Celsius 
puts liquid ethylene propylene copolymer 2, 500g that are 146cst in ^^Rfci&'g, a 
water-cooled condenser, a thermometer and reactor of 21 of a product made in agitator glass 
which two drip Rohto was attached to belonging to, nitrogen was substituted for for two 
hours, and dissolved oxygen was sent. 

S/SSrtinl is raised to 160 degrees Celsius afterwards, was warmed to 60 degrees Celsius 
by two drip Rohto respectively, and maleic anhydride 460g assumed liquid and di- tert - 
butyl peroxide 90g could be written for 15 hours, and drip was done. After, after drip 
completion, having responded more two hours later, i t r i ses so that JSiStirtina suffers from 
180 degrees Celsius, decomposition product of unreacting maleic anhydride and diTaha - Chari 
- butyl peroxide was removed in an under vacuum of 0. 5mmHg, and 14.1 maleic anhydride 
constituent part by weight got the first grade reaction product which did 
graf t-copolymer i zation per 100 ethylene propylene copolymer part by weight. 

<The second grade react ion> 

Agitator and water cooling condenser put the first grade reaction product 250g that it 
is done as discussed above, and was got in reactor of loaded 11, after having^made mixed 
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solvent of cyclohexane 100ml and dioxane 100ml was put in the reactor, and dissolve the 
first grade reaction product, a 1 1 y I ami ne 22. 4g are added, it was responded at 50 degrees 
Celsius for one hour. Solvent is removed at 100-120 degrees Celsius afterwards, the I i quid 
property modification ethylene propylene copolymer which was the second grade reaction 
product was got. 

[77] that was measured in 135 degrees Celsius decalin of provided liquid property 
modification ethylene propylene copolymer was 0. 09dl/g, and the iodine value (JISK 0070) 
was 34. 0gl2/100g sample. 
Example 2 

Glycidyl methacrylate 60g are used in example 1 in substitution for the maleic anhydride 
which is chemical reagent of the first staircase reaction, it is performed same as example 
1 except that, in addition, dicumyl peroxide 30g were used instead of di- tert - butyl 
peroxide , per 100 ethylene propylene copolymer part by weight, glycidyl methacrylate 
constituent 14.5 got the first grade reaction product which did part by weight 
graf t-copo I yme r i za t i on. 

Reaction product 250g provided in this way next and a I lylamine 16. Og are used, man ipu I at ion 
same as the second staircase reaction of example 1 is performed, the liquid degeneration 
copolymer which had physical property equal to or less than was got. 

[77], 0. 11dl/g: 

It is 24. 2g 12/1 OOg sample iodine value 
Example 3 

Content of an ethylene ingredi ent i s 73 mol X, and number average molecular weight is 4300, 
and molecular weight distribution (Mw/Mn) is 2.8, and, in example 1, limiting viscosity 
[7?] measured in 135 degrees Celsius decalin uses the ethylene propylene copolymer which 
is 0. 24dl/g as ethylene propylene copol ymer of case of the f i rst stai rcase react ion , instead 
of maleic anhydride, 700g use two - hydroxyethyl methacrylate, it was performed same as 
example 1 except that dicumyl peroxide 400g were used instead of again di- tert - butyl 
peroxide. 

After hexane 101 were added into reaction product provided in this way next, and having 
made dissolve the reaction product, activated clay treatment was put, and reaction product 
was refined, and, per 100 ethylene propylene copolymer part by weight, two - hydroxy! 
methacrylate constituent 9. 5 got the first grade reaction product which did part by weight 
graf t-copolymeri zation. 

Reaction product 250g provided in this way next and acryloyl chloride 20g are used , at 
reaction temperature 20 degrees Celsius, manipulation same as the second stai rcase reaction 
of example 1 is performed, the liquid degeneration copolymer which had physical property 
equal to or less than was got. 

[77], 0. 29dl/g: 

It is 14. 9gl 2/1 OOg sample iodine value 
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Example 4 

2,2- dimethoxy -2 - phenyl acetophenone (^OU#+3.7 — # 651, Ciba-Geigy Corporation 
article of manufacture) 0. 1g might be added into liquid property modification copolymer 
5g of example 1, and i t was mixed wi th, and I iquid degeneration copolymer composi t ion was 
prepared. 

Provided liquid property modification copolymer composition is applied to glass plate, 
when high pressure mercury lamp (1800mj/cm2) was used over glass plate, and ultraviolet 
radiation was i r radiated for 5 minutes 30 seconds, hardening thing having rubber elasticity 
was provided. 
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